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PREFACE. 


In,DrJil!„r^f %  !?  been  prepared  ..  .  Guide  for  R,y*  and  Oirl.  in  the  Study  and 
Improveinent  of  Seeds  and  Plants.  Owing  to  if  relative  importance  among  culUv.tS 

KJf  «#  •  ^  ^°'  M."  ''*'"^-   ^*"»'  ''•'  'nay  "V  »bout  this  plant  a^  regards 

oTSTfo^  St  «  froTarwenT^  TT  "^'''^''J  '"•^'''  ''''''''''  improvement 
improvement  of,oatrwrt\:JL^l^a;erf3^^^^^ 

tL^AS"*  ?*  "^T"*  ^^''i''^*  *"*'  *^"  Vtep^red  specially  for  teachers, 
study  «-S  nW.    S    K*'7  r'*^  '"'^^  '"^^■'^'''  "«  ^""«»>*  '^  '•  "*»«"y  »»>«  custom  to 
«Mn™    »  j-^  V  ^°'"""^«'  examination.   Plants  like  oaU,  on  the  other  hand    are 

fh.f~.ff      'I      ./°  encourage  a  greater  interest  in  this  important  plant.  The  fact 
till  .!T      ""^  P't°f  '"^^n  ^«"°  •»  fieW  n,«y  differ  very  considerably  in  pr.ctica 
value  and  may  mark  the  starting  points  of  new  and  superior  races  or  "strains" 

S*T,  f*°*'"" c''t°PP^'*r'*y  ^  «"«"««  '"  a  °»°»t  interesting  and  promising  line 
fnt^LT-*'?""'--  ^"''V.''*"''^  in  '""1  '"'hools.  moreover,  should  help  to  aZse  f  n"w 
™S  '^•"^  ""'^  i"  '"T  ''^*  ''^  demonstrating,  among  other  things,  that  mow 
profitable  varieties  are  often  obtainable  right  at  our  doors. 

varipH«T/  *^^^»t  P'?f*'''°^'"P°'*'°''*  °^  propagating  in  Canada,  only  the  best 
IS^llX  "'Ti'  S^'nirn  Government  *»ncour^H  the  organization  of  Tn 

asaocation  known  as  The  Canadian  Seed  Growers'  Association  (in  1904).  The  mem- 
bership of  this  association  is  composed  of  farmer,  wh..  «-  f*llow  t  on  their  oZ 
fannB  a  simple  but  systematic  plan  of  seed  selection  as  h  mean.        prc^viding  th^ 

w^ff  *^'  /  *•  '^^'^i  V  "'^  ^"'  ^^  "^"'^^  "«*'  ''l''«^h  oorre8p.>.a  A  to  some  «t  ent 
standard  of  perfection  may  have  it  «  registe-ed."  so  that  it  may  g.  r>  sealec    ..cfa 

TJ^XTtf  "^  ''**"'''"'.•  '"*='  "^'  '"'^'^  '""^•'•^'''^^'•^     -  --^  *^" 

n.™/?*  *'°'J'°*  .°'  registerable  seed,  at  *      t  to  some  extent,  sho,  .  the  most 

rss^r.t?otStat.''onS°'""''*^  ^*'  ^'"^  '~'^'"^'  ^'"^^^     ^  '^— ' 


^^*r-,. 


THE  STUDY  AND  IMPROVEMENT  OF  PIANTS  AND  SEED. 

PUT  L 

i.  kept  in  .  dry  Pla^tli  Httrpan    Sfn'u'll^^  So  long  ..'the  gr'i;^ 

in  nice  «,ft.  moi.t  .oil.  .bout  io  nch«  h.  1".  ♦1,^'"/''°  ",'"'"?'•  *•"*  *»'«"  P'«<^ 
beKin.  to  grow,  bun^ting  triverirofth^t  Je^^^^^^^^  ""'"''^  ^-k*^"  "P  "d 

root  .talk  which  i.  quickly  followldtv  frl  ft  f  /  **  T*^""  °"*  ^"»  *  '•"'«  '  hite 
penetrate  into  the  Lth  and  i^^t  not  ^nwr^^^^^^^  («<»  Fig.  1.)     The., 

to  dr.w  up  food  in  liquid  it7nouri.hfanH^.'^  ''"'"  u^'^^J  '"  •^'  P'-°«'  »>"» 
rootleu  i.  partly  ootLi  w?th  .ordowny  ili""th  ^hZ*^^^^  ^''^  °'  »^««'  "«'• 
A  couple  of  day.  after  the  fir.t  .n-Z  „  *  *u  '^  ««>  feeding  organ,  of  the  plant. 
(See  a  Fig.  1.)  uSS  the  ^l  J^mT^  t  °L'^  r]''"  **"»  ""'•  *^  -PPoar,. 
li.ht  and  therefore'ilt.r.  TttVa^frlThetu  '"*''  "^  '^^^  ''^  ^'^ 

the  «uL'rrni^tiVnd\rtf ''"^^^^^  '*, » "r'v''  °'  *-  --  »«'»••■ 

Plant    The  huir^erve,  to  protc.    Se  kemS.  buJTnfTitli''^"  'i*  •?""  °'  ^°"''« 
with  .  thick  heavy  hull  i.  tLefore  not  ZLt  Lndl  ^t;'^"*  '"  ''^'    ^°  ~» 

VITAUTT  Ok    THE  SEED. 

Sometimea  the  little  plant  i^aide  th«  k«.m.i  Ai^      j 
watering  «m  bring  it  b.ck  to  1  fe  waL  .nd  mTki  S      ^""^^  '°^""*  °'  °""'"»  <" 
due  to  freeing  Wore  the  t«elTrii  to^d  ^JP'^T''  °'  '****^  "'^  »>• 
Farmer,  who  mw  aeed  in  which  t^,•«-!^  ^  ^Z'  *°  **"'°«  *«*  'ad  mouldy 

.nd  will  thereforeir«  a  Tot  of  m"ey  uV^'i^'irf'  "'^  "°*  "^^^  '^  ^^ 
Wore  wwing  and  Bee  how  mul^^^'  J^J^LT^ltlT.  '  "?pI«  <>'  *!>«'  -«3 
ahould  ri.k  u«ing  thi.  .eed.  "^  '  *^  '^"^'^  ^"'^  ^^»*»»«  »'  not  they 


IMPOBTAMOK  OF  LABOI  PLUMP  mo. 

^«>  the  young  plant  fir.t  begina  to  grow  it  mrt.  it. /n«j  *        .i.    , 
It  require,  wveral  day.  before  thTrootieta  »T  clo!St  ^  f*^ '™"  **•  kernel  becau«, 
of  «,U  which  go  to  make  up  t^r::^Tj:l^'^^C  Zf  Tt^\  fi-e  particle, 
and  .hrunken  and  doe.  not  contain  mii^i,  tr^A  t\^  ,  "  "«  kernel  m  nnall 

weak  and  will  not  grow°ui  into  sZ'  S^ZTpr^*  "'"  '^'K't  "'^^'^  ^^ 
grain.  People  who  wish  to  grow  good  crou.  .WM  A^^  "°*  "  ^°*  ^^  '"^«  P'^^P 
.mall  gi^ina  «,  that  only  thonrXn^of  foJJ  re^trV'^  T  '"  ^^^  "'^»'* 
young  plant  wUl  remain  for  ceding  pur^  ^        ***  immediate  use  of  the 

plump  .eed  gives  a  much  larger  and  better  cl^  """^  ''  ^  ^°  '"""^  *»>»*  *«  I«W 
66431—8  ^ 


Via.  I. 


^■***s»        3; 


b, 


» 


PHEPARATION  OP   THB  SOIL. 

nec elaTZf  7otd"  H  ItVfST  "^  ^7  ""'  T"""  «°'*  »-*  -°t-n  the 

a.  .e  .^e  .o.et  aJi  ;:j;^£'/,ri^rLt:  ^eirit  i;rrz; 

held  in  the  soil  conSnually  ff"  ..  l  T  u  •  u?°*  °'  ''''*^'  "^"''^  therefore  be 
is  one  which  is  in  a  C^ndidon  altn";  "  '"f  *"  ^'''^^  "^  ''"'^  ^"^^^  -«*"  ''^^ 
ThiB  is  one  reason  why  g^dcZ  are  iTkJv  t^  V"^"  "'°?°*  °^  "*««**"«  °»''««'- 
a^^^een  crop  sneh  as  V.  oJ  '^SJ^^iriC^J^:^:':^,  tLlft^Ut 

ordin^^r.'  :C/\f  erci^7'jrrt''r  "^  l!^  *°  ^'"^  ^»*»^  ^  - 
action,  which  action  is  nec^s^  in  7hoZr^  f-  ^"'^^^'''^  chemical  and  bacterial 
viable  to  rid  iteelf  nlturl^b^  o7fl^°  Preparation  of  the  plant  food.  If  a  soil  be 
and  ditches  for  thL  puS  ""^    '  ^'*''  '*  "'"  ^  ^^^^^^^^  *»  ^'^  ^'ains 

in  suti^uf  iTi'r''  '""""^  "'^^  ^"""^'^  P^-*  ^-<J  "-^^  three  essential. 

VABIETIES  OP  OATB. 

other^^di:  r^e  tl  'rZfZfi.Zri^i'^'  ^''-^  ".^««-*  ^-  -er. 
oats.     Some  are  white,  some  are  bSck    i  l^l\        "^.an^ «Jiffe«nt  varieties  of 

the  grain  is  all'ranged  along  one  side  of  t'ehJ^r  (S  fL^T'^I  "'"^  '"  °.*'"« 
the  kernel  is  long  and  thin  whil«  in  r,t\,^J^-^-\  ,  *"  ^^'^     ^^  *°™e  varieties 

covering  of  the  kernel  S  som^variet^i^?  ^Ul  'in*°l*^^°^-  ^he  hull  or  outer 
varieties  do  beet  on  heavy  cTaywTl  thill  nT  \-?*'  *""  ^*  "  >°  "thers.  Some 
n.ore  sandy  soil.    Certab  varietTei  ^m  be«er  aw'^t'^'"  •*"  ^"'''  ''  ^'«^*"  -^ 

smut  than  are  others,  and  some  have  ^on8^:?traw^^^^^^^^  """°^  °^  '""^  '^"'^ 

thus  do  not  blow  down  so  readilv     SitmLl  ■    ■  ^^  *^®  average  variety  and    . 

common  sorts  and  a«,  therefore  ^pnfarVr^^^^^^^^^  '»»*"«  «^li"  than  our 

with  barley.  *^^"*"  *°'  *'®t«»'i  purposes  such  as  for  growing 

DIFPERENCE   BETWEEN   PLANTO   IN   THE  SAME  VABIETT 

oats  just  before  harvest  time  and  examine  eW,.^J  u       "."".  *'''°"«^  «  ^eld  of 

would  notice  some  of  these  diffe'e^'r  You  would  norfinS*:  "'  '?'^'"°*  '''''^''  ^^^ 
Were  you  to  pull  up  a  number  of  plants,  you  would  no  il  ?,,  ?•  ^^^""^  "^"^^  ""^e. 
stems  would  be  produc'ed  from  a  sLrie  sS  X?i  1  °  ^  Z''  '""*  ""^  »  *°  1<> 
be  found.  Differences  in  length  anTstre^h  of  1,  '"  ??  '''°  °'  *^'««  ^""^ 
be  noticed.  There  are  two  main  rL^T^l  alf^r^r'  °^  ^'^\^'<^-  ^0"W  also 
that  the  condition  of  the  soil  is  uorr«ctTy  aUki  t  "?  °°*,  ''"^^  "^^^  ^^t  is 
that  the  seed  which  produces  the  diffLe^^te t  J  .^T  °  f""^!  '^"^  "^^^  » 
wuhin  the  variety.  In  this  case  the  latter  wmlve^binwrar  ~?,  ^^'^'''  "*'*'"» 
and  not  a  pure  line.  ^®°  ^''^t  we  call  a  mixed  variety 

How  a  Variety  of  Oat*  may  be  Improved. 

ment'tK^nX^onVur^Mat r^^^^^^^^  ««  o^'e".  -P-e- 

may^^_,,hed  in  this  dill^t  S^r  tts^/rby  ta^f/,- 


FiO,  It. 


Bid*  Oats. 


Branching  Oata. 


pounds  of  mature  heads  from  the  moat  desirable  looking  plants.    The  cleaned  seed 

f ret£°  wafch^i'd;'' "  li'" """  *'*  '°"°"'°*^  ^«"' ' « p^°*  by  L:rwtret 

Ihe  /.^n  ™.r  ^  T*  ^H^  ^'■"''"'^  '^"^'^  """^  *°y  impurities  removed.    When 

the  crop  matures,  a  similar  selection  of  heads  is  made  for  a  seed  plot  the  following 
year     By  continuing  this  simple  process  year  after  year  a  marked  impr^yment 

Kr^'S  ^  "'•^^-  7^'^  "  *^«  '^'^  commonly  practised  by  meEoT^e 
Canadian  Sml  Growers'  Association  as  already  intimated. 

A  second  but  more  exacting  method  of  selection  is  known  as  the  nnaU  vlant  or 

"stSn"  InoTI/f  p!«»*  tl'«'^,l'«=r^  the  starting  point  for  an  improved 
nlante  ^;^  ^1.1  /"'^  euch  a  plant  it  is  necessary  to  choose  quite  a  number  of 
tT.^t  r        .J^^  "°°'  T*'  ^y  '^''^  '"^  "  ^'^^^  Pl°t  ^here  a  comparison  may 

ftt  £t  thrTo, '  '"■^•°^  l°^'?"^  r*^^'-  ^"^^ » «*"^y  '«^«-i«  the mresuig 

fact  that  the  most  promismg  looking  plants  do  not  necessarily  reproduce  their  out- 
Art  ZcT/'';  S  'I  """^^^l  "^'^^""y  """P^'^^  *^«  P^'^'-y  o{  different  planJ. 
thrt  one  can  locate  the  best  with  any  certainty. 

/.„ni^"n^'!r  ^t*'"'^  1°°  ""*'*'  *™«  *°  •»  practicable  for  use  by  the  averaae 

veniencT  tWnJ  '  T  °V°  ^'"1."°''  P'"°"'''^  «*  ««^°°J«-  ^O'  ^^  "ake.of  con- 
venience, the  foUowmg  plan  of  proceedure  is  recommended: 


PABT  n. 

SEPARATE  CULTURE  SYSTEM  OF  SEED  IMPROVEMENT. 

THE  FraST  TEAB's  WOBK. 

dorl^t^r^r^^A^^"'''  ^"^'^i""^  ^^^^  "  """^^  o^  plants-say.  two  or  three 
fielded  njT  ordinary  oat  field.    When  the  crop  is  ready  to  cnt  £  through  Z 

St^iSw   ^r*"  "^1"  ''PP^'  *°  ^  ""P^'i"'  *«  "tl'e"-    P«ll  these  up  by  the 
Thltl^.t"'?  TT"  ^^'^  ^  a  convenient  place  for  further  examimition. 
The  sort  of  phint  to  select  may  be  described  as  foUows:- 

(a)  One  which  is  quite  tall  a-  d  able  to  stand  up  well. 

of  short,  w^'Ss^"'*^"'*"  ''**°^  ""  °*  "^"^  *^°  ""^^  *'*'*^*  ""^  °°*  ■  ^°* 
^Jc)  One  in  which  the  heads  on  the  different  stems  all  ripen  about  the  sai^e 

(i)  One  which  is  free  from  rust  and  smut. 

(e)  One  in  which  the  yield  of  large,  plump  grains  is  high. 

the  ^''^X'tisir^L'^::^'^:-^^^-  -'  ^-  ^^  ^^--  - 

vhJ^AZT'ltXrli!^  ^*  f  *^-    ^*  "^  ^""^  ^''^  °*  '^^  t^'^lve  selected 
SS^y  Sf  ^«1^1  f^  "f^^  separately  and  each  lot  kept  by  itself.    E^i^ 

Lay  these  six  lots  of  seed  away  in  a  place  proof  against  vermin. 

THE  SECOND  TEAK's  WORK. 

2?  I^if"'?!^'^"*'  r"  ^  '^"""^  *°'  *^«  ^°^i  year's  study, 
laid  Side  S  yei       ''  °*'  "  *°  ''  '""^  ''*^  "^  ^^'^  -«  °^  *^«  «i^  l°ts  of  seed 

loL   TnW%''f  f  '"^'^  ^^°.n'^  ''^P*"^  '^P"''  *^«  ''"°^t  Of  «eed  contained  in  each 
It  ote^X?.  ''""'  "     '"'""'^  ^'  ^"^  """"^^  '*^  accomodate  the  seed  from 
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«..™'.  S  f,S.".^AL'S&.'t<,U°i"  T  °°,  r"  '^  "^ '"' "» 

tl«  piMited  grains  "  '"  "^  ""'"tl!  to  ■•  not  to  disturb 

^^o.'^f^^:'^^^^^^^^  on  the  performance  of  each 

which  ^rto^^hX^^^*^"'^  °'  •''^'  "'  ^'^  "^  P^"*-  -<i  ^^^  out  two  or  three 

(8)  The  chaff  and  light  grains  can  be  blown  out  by  the  wind. 

THE  THIHD  YEAR'S  WORK. 

,h,.i  ™  l.id  ..id,  for  thi.  „„„.„..  .k.,  th."  oA  ,.T^r         °""°"  ••°""° 

»./.lt.::^rrSro=i%?5rL;-;o':.r„;rr=-..-T-- 


Fla  ni.— Type,  of  oat  planU  commonly  found  In  an  oat  Add. 
Th.  Plant  ,„  the  cntr,  ,.  plainly  the  beat    Note  the  .tronK.  even  growth  of  thla  plant. 

nation  as  tJa^  L^lIK  st^uld  be'to^r^"""'  ^''^^^'^  '^*'  ^"°^  °*^-  -^^ 
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l-.fwL'^f^'  examiiiingr  the  plots  carefully  and  noticing  any  differences    esneciallv 

8   The  cleaned  sample  may  then  be  sown  on  the  farm,  the  following  year 

product r:  W  rri""^Sucr'!:S  5".^  ^^"  °'  ^^r^^^^'^  J^d'can  be 
E^heCa^Xn  73  r  T\  ^  furthermore  may  be  accepted  for  registration 


PAETm. 


FOB  THE  TBAOHKB. 

ir.*^*^"^  If  **  ^  *"!  *^"  circular  an  attempt  has  been  made  to  arouse  a  deener 
mterest  amongst  boys  and  girls  at  school  and  the  young  people  at  hoi^ Tthe  s3y 

t^ir^Tr"?*  i  P^""*^  ^y  P""^°«  *«"  ^°  poss^ion  of  certaUi  f^dlenS 
S!^  K  •*^•^*^  P'"°*  *^°^^  and  improvement  in  the  first  placT-id  inTheTcS^d 
?Jt^nw-'  "'*'°^  %r^^'  "^  observations  and  experiments  to  b^  ca^iS  on  d^riSg 
I?1T»T°?  ^"''"'•i  ^'  ^T  «°'^«»^°»'«<1  to  eW^nate  all  unnecessary  Sis  LdTve 
«med  at  giving  a  clear  and  concise  statement  of  the  essential  points  to  l^obi^ed7„ 

Jrl.  «*?i!  *«  ^o*  outlined  18  to  be  performed  by  the  boys  and  girls  themselvM 

ti^hf stuTT^r  °'  T^  "'  ^°  *^«  ^**«-'-*  °^  tiTcTiuT     ^ 

will  Se  m;cr^r:'th\"n^T' ;;:riiT::i"«  5"r-  *^«  ^'-^^^  *-<=»>« 

will  witnesJ  the  enoblk^of  yoS     fd^  ^n^T*  '"^-  ?*  <"^«^«tio°  o^  crops.   She 
all  tending  to  produced  our  vorS  i    •  -^  *®  enndmient  of  youthful  experiences 

that  righ^^J^^^S  ^S       ioT"*  """^^  *^°*  ^«^  "'"•^  '*«'^'^"'*»  -d 

of  those  qualities  and  attainments  That  Bh^Sfli^  I  i*^*^  ^"f^  "  *^^"  "  P°»«««d 
her  school  should  be  a  centTof  nterLt  S  ^'^u''  '  ^"^f  ^  *^  community  and 
people.  The  school  o?  the  pLt  ha.  b^  S>  l-^iT^*""  "^^  ^^f'^T  ^''^  P"^«  °^  *h« 
of  the  people  at  its  doora  iSi  ctrcS  ^  !  «>°°«™«*  ^i*h  the  life  and  welfare 
-chool  Seste  aSC^e  Une  ^z^«  .T"^"*"  "^  ^"*°*'  *°  harmonize  home  and 
the  oat  plant.  It  if o^finJ  beS  ^tTTT""'  ?  ""^  °^  ''"^  ^^^st  cereale- 
In  the  studies  herein  o^tS  and  uS^  th«  J-  f  °^  ^  "^°?^  *^''"«  '"^rested 
the  inatmctions  given  they^u'o;  ^™/^*'^^^^^  ^^'  <^^  out 

of  the  fanner,  but  they  wiU  sladlv  if^lt  ,^      ^         .*^  «Lslavour  the  life  and  work 


If 

SUOGWTIONS  IN  OBOANmHO  AND  tX>NDOOTINa  TBI  WOK 

tion  „  xnay  be  of  u.e  to  te.ch^.K.™*SSd.'"'  ''*'"'*""  "^  •"^°™- 

I-OCATION  OF  THE  PLOTS. 

PROTBonoN  or  the  plots. 

h.ve'Lfdl^d'  p"":efwfClTcl':^nV:i^7^^  *°  "^  *»"«  P'o*«  '^-^^  ^W 

through  inefficient  protec  ion*^?he  "X  «S  °°;  ^^'''^'^  '^''^'^^  °««J«'t  " 
injury  from  careless  pupU.  or  thoughtleL  "sS^^^  '^  ''  *^.* V^^  P^°*«  '«'"^«  "° 
farmyards,  from  dog.  or  other  anSa  s  Jw  te^ '  J^  ''°"''*',''  ^°^^  °^  neighbouring 
least,  from  the  troublesome  domX  spl^^*°°  "'*"'  '"^  *'  '-'«f«  "«*  1"*.  »>"»  "ot 

HOW  TO  PfiEPABE  AND  D8E  POISON  m  BPABMWS. 

.tir  ^^^lZo7^''it^^^^t^S'^^^  Of  boiling  water  and 

and  scatter  it  about  on  the  paSs  b^twe^  Se  nS»t\,*^*  T""  "^"^^  ^  ^  ''t"* 
•uch  grain  of  wheat  will  kiU  ^tp^^T  "'  *^*  '^""'^  '^^  ««>*  '»•  ^ne 

MEPABATION  OF  THE  SOIL. 

jhouKrbe^tti'e^SS^.^^^^^^  ^°;i^^•^-^  p^»t-» 

Je  faU  and  left  over  winter,  and  if  Se  Si  to  £  n»^^  '^""^'^  ^  ^^'^^'^'^  ^"'^  « 
the  place  of  ploughing,  Torn^n^t^J^;{^-  '?  ""^^  '"*"'  "P*^^°*  ""^  t«ke 
should  be  broughrand?laidira3t^L!?*/  ]°1!*  °'  *^<»  °'  "*«"«  °»«^" 
up  with  rough  board,  Intieh  ovTi^^Th^.i^  H'  f,7*^  '^'''''''^  ^^^^^ 
then  be  thoroughly  rotted  and  vdll^otT^ffiliLH,'^,^*^*'  *'*"°n'«  'P'^^e-  It  will 
weed  seeds  to  the  garden  frequently  the  case  with  raw  manure,  add 

hy  'H^  w!^Xurrth?rot^^^^^^^^  f  r  ^i-  -P-ed 

the  same  time  made  as  level  aslowible  K  th.!l1?  t  T  "**  ^'^  ^"™^'  »°d  at 
should  not  be  worked  too  soon  afta  win  Th!  SL  f  ^li*^*^*  percentage  of  cla,.  it 
beside  the  manure  pile.  If  some  nLS^  is  IVxStiS'Si''  tS^  °*  »?^,  *™"° 
excellent  material  for  potting  planteorfor\^^„  Z  *5  V^  *^*^  "®  '«^*  *°  '»* 
All  sticks  and  stones  should  be  rCo^iLtSektS^^^^^^  t",  "^  ^^"^  '«'"^*- 

fences,  whilst  the  former,  with  all  we^  «n,1  ^  J^  T  .  ^°  ^}]  "^  *'°*^  "°"°«J  tbe 
be  used  as  fuel  in  the  schioTsratuL  aTT-I,-  ?  Pl«»°t8  should  be  burned.  If  wood 
np  in  the  spring.    Qo^T^Si?:  ^is  ;eS^^!::°^^^^  f  °'«  t'°"  '"'^'''  *^^ 

drainage  the  trustees  should  put  in  an  Se^^Sdra^  of  tnL  «  r  ^"".^  "  •*'^™^ 
more  than  forty  feet  wide  a  single  row  of  fm^^  ;    vIm    i^  .'  ^  *^®  *'""*^^°  "  "»* 


IS 

.n^  3Ei'  ""  *"!  *^*  ^''t!**"  7'"  *^*P*°'^  "P°°  *^*  °""^'  °'  P'-PiJ*.  *he  apace  availtble 
.^i^nTr  ''"^  "^d^^-'ken-  The  une  to  which  the  garden  i.  put  U  of  grellteJ 
irrj?™!!-  J"  "T  ""xT^'*  *'"^  "'""'  '*  "^""^'^  •«  definitely  marked  out  and 
Wnrf.^?  «     TL   ^"^  f  .""  "  '"^  '^°''^^  ^  »"°^«<»  *o  «'°^  i""d«  these 

».SJj^cindeTpafL°"'  "*  """  '''  '"^  "  *'*  "^'  '""^  "^^  ""'^  «-  "^"-"^  '- 

PLANNING  AND  PREPARINQ  THE  PLOTS. 

nM.^t  Ti"  ^"*  ^^x.°*  *^"  *'''*'"'"  """^  "°*«  *h«  °"»^'  «nd  »>■«  of  the  plots 
called  for  each  year    The  accompanying  diagram  (Fig.  IV),  which  ha,  been  drain 

to  a  scale  (one  inch  equal  to  10  feet),  represents  an  arrangement  which  should  b^ 
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nnnnnnnnn 
pnnnnnnnc: 
DD  nnnnnn 
DD  nnnnan 
DDD nnnnnn 
pnnnnnnnn 

*^°"  ^r:^"*"'"  •I'o^nK  arrwigement  of  plots  for  eishteen  pupHs-S  n«w 
l>e»lnner8  on  Range  I  and  nine  second  year  operators  on  Range  II. 

it^iw/"'  *T'  '^^'^^  '^"°'''-    ^*^  *^  P^°*«  »'«  l"d  «"*  according  to  this  plan 

Th       ?I       Tf'^-'^  *°  °^*"S:e  the  location  from  year  to  year.  ^ 

e»n  S^!^      v""^  i  ^  mam  walks  should  be  a  few  inches  lower  than  the  plots     This 
can  be  accomplished  easily  by  ekimming  an  inch  or  two  off  the  aS  Som  the  wLkl 
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«nd  putting  it  on  tbe  plota     Thi«  -.11    1      l  , 

^Td.    MeMu«  the  p,rfnd  p'l     l^^r^^^^^^^^  "^  -re  even  and 

jauare  «,d  one  foot  long  at  the  corn",  of  tt  nil  '^^, ^''^  "°^  Wf  one  inS 
unifom  ,n  height  and  kept  in  perf^t  Une  .«  J^  °!'- ,  ^^*'*»  ~  °'«a«u«d  uid  in«d« 
^k  done  in  Ud.  way  i.  not  witCHl  value^aTlf  ^^"^  »°  »»"»  ^^  «d  beJSj 
MM.  When  the  walks  have  once  been  eltlwri!?  f.  *"»f»D«  »n  neatnes.  and  thorouS 
plota  being  cultivated  altogetS^  ^Cf  S^  they  d.ould  not  be  torn  up  Z^^^ 
the  garden  after  the  firat  leJl  ^°"^  "'^  °°*  ^  '^^'ed  in  cuSv"  tSj 

M-ANTiNa  iHi  ntna, 

ci. J'^ltt^dly-tuij  paVaroft:-  ^°°^  ^i*''^  »-  ^«'-^«"l  of  e^er- 

preparationa  ahould  be  made  for  it     It  u  5L  °"*"*'  °^  "^  celebration  and  ap^fal 

the  plota  on  the  aame  day.    To  enfur.  L"  f  \  ""'^  *°  ""«"?»  *<>  P'epare  and  S 

Planted.     The  teacher  Aom^Zlur'tT"^:''^^'^  '^'  ^^^  ""^t  Ee"  refuHy 

expected  to  do  before  goinir  into  thl  .  ^    ^  *  each. pupil  knows  exactly  what  he  2 

.uperviae  the  planting     By  means  of" a ?tr^  ""^T''  *^*°  '»  ^'''  '^  eaj^to'tct  and 

plots  which  are  being  operated  hi  *>.    A       °*  ''°^  stretched  across  a  whole  row  ^# 

that.will  be  Perfect^stCu  atd  wLn!r°*  ^-"P'^"'  ^'  "^  <^^  be  puTin  in Xilj- 

effect     If  poesible  the  i"1s Xlld  run  no'rtr^dT?."^  ^?  ''^'  «  ^^  p"  a^  » 

distribution  of  sunlight.     Use  a  vaH  -tit  "°"*^  '»  *bis  aUowa  a  more  even 

all  the  same  distant  apa^"  iVadlittft:'^^.^  ?"'  "■*"''*''  *°  ^"^^  'o"" 
inches  wide  with  straight  edires  win  )^  *  ^  *  ?K*  ^'°^  ""  '°ch  board  at  least  fl 
the  drills  and  the  PU^U  cIT^JZ^ ^::t^  ^f^  «  f  8traight-edg«  i^^^ak^g 
also  be  us^  ..  .       ,,    ,„„  ^^,  ^,^  s^"a;"c:>le:^'^  ''"'''''''  "^  ^^    '^  - 

;-  of  {  ty-'it;:  ^drcSti^a^L'^SiT^^^^^        owner  and  the 

of  the  plots         -the  public  highway  a^iTshotlVStKt^-i^^^^^^^^^ 

WATERING. 

beamtirl-U^nt^piSts'^tt^^^^^^^  -*  when  the  sun  i. 

«.  a  good  practice.    In  moat  cas«'twTve^t  fs  w  ?" *^".  *^"  '^"^  *^°"  Pl««ting 
and  let  ,    ture  do  the  watering.  e;c^pTircaU  .^^^^^f -*«  the  soil  thoroughlj 

WEioe. 

Each^up^^^^^^^^^     !reinrn3[rfotthTc"/.°'  ^?  -*^  ^«P*  -*  -^  trim, 
half  ti,e  path,  unmediately  aZStS^/^ti^'  '°°**'°°  ''*  ^"  °^  P'ot  or  plots  aS 

He  «at;J1.^.niX"Clr?^^^^^^^  --  of  every  weed  hepuU.. 

are  most  easily  eradicated  in  o^i::^7^t^S"\:\^"''^'^  ^""^  ^ow'th^^ 
find  the  Dominion  and  Provincial  GoTem^HSna  ^^  '^'  *""'"  ^' 

OAHOKN  TOOLS  AND  EQUIPMENT 

a  t^ti^a^nSth^^— ;^^^ 

of  the  purchase  of  desirable  S"^tl  wXS^TI  '^"^'^  ^^  ^  «iven  TaJW 
M  lir  7^"  ^  considered  «  S  a  plt^^r  ^*  ",*  °°  ^"'^  ^''^''*  *»te,  S 
blackboards  are  now.  "'^  "  ^"*  °^  *be  school  equipment  as  crayons^d 
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couple  of  D-haJieSlho^ei        fv    .""t.^  uT^^^  °^  '^'^'  ?*«'"«  *-''-  ""'^  «» 
maoure.  on  one  tide  .nd  the  FrlZharTJj'    I  ^"'"t'  '^""""«  **'«  E"«l'«»» 

NOTE  BOOKS  AND  OAROEX  RECORDS. 

Such  record,  irr^dind^:!::'  Ind'^thoLlr™  "'"r*'  "''*  ^^'"P"^-- 
of  the  pupil  and  therefoTw  conTdTrabk  t«S^T  >u  oUervation  on  the  part 
wiU  do  for  mukinir  entries  f rorn  H-w  j  J  tr«"»"ng  value.  Any  common  note  book 
encouraged  to  mKnote  orevtS^^^  ""•*,  *^«  P"P''«  should  be 

the  garden  work.  It  is  imLrtant  SS  th«  J*  ^  f^^^'  ^"""^'^y  °'  indirectly  upon 
for  important  obsertiioT  tLVc  ^^^^^^  ""^,  ^'"}}  -'^  done  and 

attention  to  detail  and  then  EtthluJtJT  i    ^  """^^  "'^^  *  8°°d  <Jo«l  of 

ink  in  a  more  pennanent^rd  boot  Som?'f  T  '^"^  -"^  '^  "'***«'^  ^^'^  P«"  ""'^ 
observations  may  then  teoSed  '  '  '"'"  '""'~'*"°*  °'  P^'^'^P"  ^^"1'^ 

the  yU'*.*!:.!:^:.  th?.;tt:°;e::rd''"b^w"  °^?"  ''"'^"  ''^  — »-  -'H 
of  the  school  grounds  show^  thV  w'  ^i',?'^^*  *=°°t"'^  ^^e  following:  A  plan 
walks,  public  hiXasi'  Ste  Z  !  V°?  °^  •  ^^  P'"*"'  *^«  •«*'°°1  »'"iWin8.  trees. 
Urst  clfare^VnfeX'aSV  wwTj  ^oV'a^dth^lrJ^" '  "'^°  **^"  ^°'"^  "» 
age  facilities  it  offers,  natural  and  Scial -Til  1^»!^  ^*  f^"  ^"'  ^*>''*  «'"'°- 
ing  it  for  the  grain  plots-  the  kilf  Tfi^V  "^]«»i°'  cultivation  used  in  prepar- 
work  was  ^ne^XZi^^fv.eltlT^L'^'^':^  f"''  '^'  ''**«  ^^«°  ^^e  first 
ing  season  and  the  infl^ncT^n  tw!m,Tn,?  °^'  that  prevailed  during  the  grow- 
of  rainfall  for  the  ^Zh: ^:.^\Z:i7rJit\r:::^\^  ""'  ^'"'  *"!  -»^""* 
plant  at  different  dates  (illustrated  hvt^™i^  \t^i  *^®.  "PP«a«">ce  of  the  oat 
•Pecial  qualities  soug^ in^^rAlJ"."^^? L*^^  ^'"^'"^  °«*  «"d  ripening; 
prizes  won;  suggestions  as  t^i^hft^^k  ^f^  •  "*'  "'T'  «^'»'i*i°°«  h«ld  and 

The  loose  leaf  book  suS  asls  no  JS     ^L^  '"""''''^^  "°°**'^'-  y«"- 
tages  for  record  Pui^si.    Fmers  of  dTff J^I^f  ,^  '°,°^°y  •«^«''''  ^'  «>»«  -d-^n- 
Plain  for  drawin^^^  ntf^^^^.^  wS^^^^^^^^^  'I  ^^'  "^^d  for  e.«.y  work  and 

covers  out  of  heaVy  pa^r.  and  d^™to T*  t'!^*  ?°  '^T'  "  *«  P"P^  ""'^  "«ke 
gardening  season  ko^rre,e^nn^-'"r,*^;°^  a  ~'°"  ^'^'^  ^«»  tJ"" 
arranged  in  suitable  oiSer  in  ST^™^  ^  ^"V''^  drawings  cen  be  collected  and 
These  the  pupils  will  Tp^ud  to  olT  ^jf  °"*'^  H*^  T*^  ''"'^  ""^  °'  "bbon. 
be  required  to  exerciLca~rnttiXf-  ''**"''/"/"• .  ^"^  f^l  this  work  the  pupils  will 
and  incidentally  Te^wm  have  tlT  !!l^  °  w  '^''^«:'  *°  '^"^°«  ''"'^  Punctuation. 
This  work  wil/also^'flX  S'^S  «Sin  trT?'  "°J  --P-«-' 
cal  problems  in  arithmetic  and  mensuSn  Ttw  T  '"^"^P?  °*  "^"^  P"*=»'- 
it  will  be  seen  that  many  of ^e  mosfv!  n»K^  I  ^  ^"/^^'^^'"^  "  considered 
associated  with  the  cultiva^il  ^ g^r  XLtV/t^ht U^^^^^^^^^^^  -«*'^'^ 
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BELAI^D  STUDIES. 
I^—Oardtn  StudUt. 

include  in  the  school  garden  .  Unrer  a^  th?l  j  1  T*  '*'*  '*  ^»"  ^  Po-iWe  to 
"  .hown  in  the  pl.n'Jn  ^^  18^Tt~,L^"  '^0^'^  T**"^.  '"'  *^«  «~'°  P'»f 
■nd  nu7  prore  to  be  of  VlS.  in  ti!-  .  ,«?•'"«•?«««  may  be  utilited  in  many  wayi 

(1)  How  Thiok  ahoiild  Otti  ba  Bowat 

fln.t  !r8'tnSr.^pr:;<;f  T.;t  ;^^  ^^  «<!«.  ^d  pUnt  oau  in  th. 

^ird  7  inches  apart  each  way  civer  L^^W  V°'^"  T'*  ~^  ^"y'  •«<»  «»  ^^ 
Do  not  use  a  rake  t,  cover  lest  yTZi^htt2ltT''^''^  T^  °^"  "^  '^<^ 
nutunty  Compare  the  amount  Ind  qx^T^  otZ^lH  f"""  ^\  ^  P^"*"  «""  *» 
and  quality  of  the  straw.  If  the  ««„*♦?  1  T1.*'"° '""••<*  Plot.  «!«>  the  length 
per  acre  can  be  calc^I^  ela^'^^jL^i.'*^  ^  ^f" *"^'  *^  °^»'«'  «'  ^uT^ 
en  find  growing  from^ne  S  in^v  ^*  !t  «««tft  number  of  stem,  that  on 
the  greatest  numLr  of  e^^^i^  {Znt  *^"  P'"*"*  ^^  which  plot  do  .to.  a^3 
the  type  of  plant  which  uloTSrlb"  1^3  w^"  T^^J"  "1^'^  P''**  ^  >°  ^^d 
°;  **i'f  ^°"«*»  From  this  «Cim«t tL^^^^fi"  ^^^"^  °°  ^^  ».  Part  H. 
•hould  be  sown  on  an  acre  to  Vet  Z  u!tt^^      ^  **'  ^°'  '""*  *"»*•  y»«  think 


(2.)  How  Deep  ^wUd  Otti  be  Sownf 


than^tt^T^i^^^Jj^i^^nn^^^  ^V'\^?r*^^"* -*•-»-'• 
inches,  and  in  the  fouSh  five  incA^  viJ^lj^'i  '  j"^  <*««PJ  »  the  third  three 
part  each  week  for  three  or  fZ^^'*^;;^"'^*'?  tfe  growth  observed  in  e.^ 
fourth  week?  Would  the  natmJ  ^.  ^t  ^'*  ^?''*^  '^*  "*  «»«  end  of  the 
Would^th^^resulta  be  the  same^  ^U^la-l^rrJ^-o  -  .^^^^r^ultj 

(3.)  K«.  P..e„  ...  .^P^c..  ofC.*^^^^^^  .  ,«,  ^  ,.  ,.,^  ,^^. 

~f:z'ZrZr^.^  tt?hoi  r ir  °"  *h  -^^  ^^  ™^  *^«  -- 

plots  but  let  the  other  ripen  complLlvLnl^  !*"'''"  £L"P«»>°».  cut  one  of  the 
out  the  oats  from  each  ploVby^d  I^J  before  cutting.  When  perfectly  dry  thresh 
Plot  in  one  jar  and  tho«  i^Sl  ^Stof  ^  '".f  °^-*'*  ^''^  ''"^'"^^  «"* 
heavier?  Examine  the  grains  carefuut^ ^fh^  *  T-^^'  ^"-  ^^'^  w««l»s  the 
and  examine  the  kernelsTs^L  S^^^Vt^eT  ^^^  '^^  ^'^^^  ^^  ^-^^ 
internally.     Select  one  hundred  srains  f^om  J^l   kernels  in  two  and  examine  thom 

"f,'^  "^f' -  ^'^  garden  thffo'Srng ""nT  r.e'te'^J  ^'f"  '^  '^'  "-' 
vitality  and  do  they  produce  plants  of  ^J"Krf        *  *^*  "^  ''^  '""'^  ^^  ^l"*! 


IT 
(4.)  U  tkm  ujthiBff  to  b«  ftlBtd  by  Bolliaf  the  Oroand  after  SWint  Ottat 
E«pwinient-Pwp«w  two  ploU  of  the  Mine  tUe.  epedinff  titem  dcht  r,^  tea  inehM 

!Zji„^  u!i   '^•.  CompfeM  the  K.il  oa  one  plot  by  l^ing  .  board  acres  it  and 

bZ  made  air  if  " X'''^.}^'^\  °'  ''^  »'  ''^"  -i'''^*  «'•'»'»  t^e  whole  plot  hM 
been  n»*de  firm.    Allow  the  other  plot  to  remain  looM.    On  two  or  three  .ucceHire 
daya  Uke  the  temperature  of  the  aoil  in  each  plot  one  ineh  deep  and  three  inch^.dll„ 
"L"f  un%«?lT  ^^k'TT^T    T^!f\P'<>»  i-  »k.  warmerTln  Vhirdrd  the  oa'S; 

(6.)  What  it  the  BMt  Variety  of  Data  to  Grow  in  your  Dirtrictt 

n^t  F.«!^     .1  l!-         f^*  **'  companaon  the  teacher  should  write  to  f 
^0^1^!^°^    ^*\'''"'  '""^  "^"  ■  ""P^°  °'  °°°  »'  *"«  of  the  most  hlR 

^m7i;  :;  r.ate'd^"'  '^"  •'--'^  -^  ^  '^"*«>  ^-  e«ctaf sarr;u  ^ 

other,  the  seed  froS  it  mi.h?  Kt"^  furlVrmp'rrmr^^'l'S'r^i;'" 


(«.)  Many  Farmen  Bow  Oati  before  the  Oroimd 

Ckwd  Practice? 


'•ted  Finely.    la  tkii  a 


eight  mche.  deep,  leaving  the  ground  rough.    Work  one  of  the^otTdo^  vT       „«u 
with  «  ,teel  or  iron  rake,  but  give  the  other  very  litUe  cult  vJtfon     Sow  tl        l^^ 


//. — Laboraioty  Studin. 

A.— Thk  Soil. 

(1.)  What  it  is. 
Ordinary  garden  soil  is  composed  of  two  kinds  of  mMAr  («\  n—     •  ^    « 


(3.)  wu.  P.™.ui.  b,  w.i,M  rf  «,.  M,  „  „„  a^.  ^  ■ 

Experiment— H«Tlnff  notMl  in  ♦!.-  i    »  ««^»b  u  Wattrf 

following  quMtiom:  How  manv  ~».n^.  i*  .  ^"'^  **  ''^t  '"  drying,  aniwer  tk. 
deep  contain!  How  m^  SZrd^  u' J^t^^  1*^/  P'"'  ^  feetTjS^' b^  f^ 
of  water  could  be  taken^t  of  yX  jTl.  I. ^*''"i  /**  '''••  "^^  »>ow  many  barrl 
the  jame  depth?    (Orowin,  pl^u  Jet    1.^^^°/  '^.^  *'''  *•"  thoroughly  driedto 

•oil,  three  feet  deep,  contain  I  How  many  wZn  '  «/  T  ''**"'*'  °"«  *«"'  of  auoh 
§•*  by  »  fct  during  a  rainatorm  that^S  l^K^ff *""  r"^**  '»"  "Po"  •  Plot  8 
How  many  tonn  would  that  ue^rTS^  utj^  """^  °^  *«»"  on  the  level? 
40  inches  how  many  gallon,  would  a  plot  of  Ihe. hi;.. ^  .rcrag«  annual  rainfBi.  .., 
of  how  ar  thmet  c  mav  hA  m.^.  V  .    "oo^"  "ise  reoeiref    The«i  ><><i  *r.-.  i 

«»hool  garden  probC  **  °^-  *"'«'  "••"■ngful  .nd  praoUcal  wh^*:: 'Sa^rwlh 

/*>WUtkiBd.of.oU«toi;Pon,dByourlo«Ult,t 

Comparr?i;^SrwlSTl1l'?^  ""f^~  °'  -"  ''-  th^r  field,  at  ho™ 
J^withatandard— ^o^co-ltr-^^^^^^^^^ 

EjLTxr.:ror  "^^  "•  ^'^^--^  ---  -'  --» 

^1  from  your  g.«Jea.  Z'^^c^\C:j^f'  ^^.''^  ^---  "d  •  «mpl.  of  the 
«o«  m  length  (.mail  A„.nd  lamp  S^  ^nlZlf*^.'^  *"^  •  foot^ 
com,n  over  one  end  of  each,  numbe?  .T^eTh^e.^  F^^'  V  ^  f  **  »'  thin  w« 
with  dry  clay  No.  8  with  dry  humu.  and  No  4  SthdJ!  ^°*  ^  ^'^^  "^^^  ''•»<1-  ^"-  '' 
6.ch  again  and  record  the  weight.    Stand  eako7s«^  "'J  t'°"  *^«  «"*»°-  Weigh 

the  Mil  uuide  the  tube..  (The  water  riJ«;w'  ?J^*  *^*  '^''^  "«n«  up  through 
;^  i.  called  "capillary  -tt?aetTon% Twt*rjol'^it'°"'  °'  '""'-'^°  *'«  -^l^J 
reach  the  top  in  each?    When  the  toL  ^ J llu  '^"'«  ""<»*  rapidly?    Doe.  it 

the  tube,  from  the  diahe.  of  water  Xt^      ^?  ''^  ""  ^^e  water  the/oan   M^nJ- 

S't  t"1  S^-  ^-  '^"^'-Se^'grn  t^^^^^  ^°'  •  ;-  SitT^n^TC 
^e  water  holding  capacity  of  the  soil  wWch  i^ch  t,Z^     f-  ^"^^    ^^i.  wiU  indicate 

i-.  -SdH,  e?»  »X&  fMl.'r^  ""r  .»»•"■'  "f  -oh.    (01„  ,„i, 


It 

JJ..n  .t  the  e„.,  of  .  w«k.    Which  lo«  w..„  „K.t  rl^d?,?    Whtf  .Sf  ^l!:: 

a.)  Bo.  the  Ct  «.t  X-.^j.r^W.U  Brined  Soil  t^  U.  e«, 

joil  from  th.  ,.rdon  and  S  olu  in  i^  tL fke?  ti  "'  °"%'"?'  ''"'''«  ^'  "'»»' 
but  without  .n  opening  in  the  boL™  m  .V.  k    iT  "  *"'".  "^  ■'^"'  *»»«  ""«  ••'^ 

th.  flower  pot.  -nlJfill  it  li  h  th^  «r^;7of ToiuTiu^^^^^  -oh  .,  that  placed  in 
thoroughly,  giving  each  the  .ame  .ru,  t  of  w.tJr  od^"  //  "lu^  ^""  '""''' 
two.  Which  produce,  the  better  pl.nUf  '*•"  ''°''"'  ^^^  "  "^"^^  "' 

that'l'tlei^s^anTth'it':::^^^!^^^^^^^^^^^ 

oat  plant  cannot  grow  well  in  m^h  wil  '  '"  '^  '"  **"*  P'""**  '"'^  «»>e 

(8.)  How  doM  the  0«t  PlMt  get  its  P«od  from  the  SoilT 
We  learned  in  Part  I  of  thii  bookint  tk.f  -».«_  »i.     »•         ,      . 

. .    -,    in  it  and  thi.  heWo^tuJr.h'rgS^ir^^rnf  T^^^^^^  T**'' 

then  auUceTTll^p^^in^'ra  oTei"dytt;;S'  £A%r  "  *""'^?''  ""^• 
yolk  with  a  bit  of  wirror  a  wood  ..  Tter  !•!  tL       /^/""K*'  *h»»  "P^^'n^  Pierce  the 

littl.  membraneou.  Mck  toThe  end  TalV^"ZZV'':'r'  '"'^  *^^°  'j"*'"  *^» 
the  tube  into  the  opening  in  the  Jack  .bout  *  of  ^n  '^"V  V°"*'  "J*""*  *'»''  ""'^  <>* 
•trong  thread.  Fill  the  4i  ,.ck  ^t  i  a^n/Lnf  /""*  '"'"^i"*  '*  ^^^'^  ^»*J> 
in  a  large  tumbler  contaTiilJ  freS  w.M  ?*^  1"*"  °'  '"*"  '"'^  "***'  '"^  "t  it 
wiU  beTeen  to  rUe  ur-TdTreS^t  ^I1i^i^Ltw  thT ''  '^'  M^  °"  *•"*  '""''« 
tumbler  went  through  the  e^m^branehTtotri*^^^^^^  °'  '^^  '*'"  '?  **'* 

growing  oau  take,  up  u^erTquarU  of°th  ti/wa  "r^ej?  d^'  -°"'  "''  *  P'°*  «^ 


(».)  What  Be    met  of  thii  8oU  Water? 


inch^h^i"  Wa^Tr^'u  Xsel  ^tnT""  ^'^  "'  °"^*'''**  ^''^^  ^^^  f°"  <>'  «- 

^^r:s(lh:5i^^:re^^ 

water  i=  B=cd  up  ,n  the  piaai  m  helping  to  build  up  new  plant  tiseue.  In  a  ve^  Ttrani 


•^^ 


so 

we  said  that  the  plots  Just t"t  t  ^  Z^Z'^^  i^^^-  -^  ^  »  wh, 
(10.)  In  what  kind  of  SoU  doe.  the  Oat  Plant  Grow  Bert? 

charc!:rnfb:tTot^SrL^.i^        "'^tr'  ^^"«.  °^  »'~^-  »>"<*  <" 

another  with  black  muck  OTh^TandLlZf^\r^  ^""  '*°/'  °°°'^^'  ^'^l^  «'»y. 
clay  and  humus    Plantk  1,^7    f        •      ■       ^'^^  "  mutture  of  equal  parts  of  sand. 

progress  ofXr  Jo^tL  t^T/.tk^Jo^Vrntl'  '0'^  T'  'T  ''''  °^°""  ^^ 
water.  In  which  pot  were  tl^  Sants  »WH  T^u  ^  !  **°^  P°'  *^^  ^"'"e  "mount  of 
weeks?  Four  weeL?  Jc  ^  "^^  "'  '^'  ^""^  of  a  week?  Two  weeks!  Three 


B.      THE  SEED. 

(1.)  What  it  is. 

us  toT'ale'Jhaitin'  LSI/'  "*\^°'  !°°'  '''  '""^  ^^^^  ^*  "  -^eed  hard  for 
let.  is  a  miniaturS;SrZt  'ihe^tr'"  "  "T  '''''^  "*  *^^  «»*  "^  '^^^  book- 
true  this  is,  is  to  hare  tJfm  „«„•  7,1"^.  ^^  ^""*^  y""'  P"P"«  *«  »•««"«  how 
soaked  in  water  a„dfindr«S^^^^^  ^f «'  ^^^'^  «««<J«  *•*«*  have  been 
aU  growing  things.  an?mak  rte?!  as  Xntl     ^^'.'  .°^  f 'rmnation.    We  know  that 

^"^SSVe^  t^tl^^^^r"--^^^^^^  "^' "' " 

natureTan::vVilor*'rel%ToT;ifn:  "IhYtVl  t^  T-^'"*  ^'^^^^^ 
Let  them  i«move  this  hull  from  ^rn!       l.  j  •    "  ''^  *he  oat  is  its  protection. 

little  plant  in^ide^e  kernel     TrevwiSdlL"     ^l^T  t""^  ■'''  ^^  '^'^  '^^  ^^^  ^he 
upbutasmaUpartof  tSoatkerneJUthf^r^^^^^^  ^^  ''^^'''  P'"'^*  '"«''«» 

that  has  been  stored  up  around  the  embryo  to  nil        7°"^  -T ^"*'  °^  ^''"'^  "^^^^^ 
tions  for  growth  become  favorable  ^  ^"'^  °°""'^  '*  ^^«°  *^^«  '^o°di- 


(2.)  What  does  this  Food  Material  consist  oft 

l.rge^pZTtfonTsil'td'^Z^^^^^  ^T'  "^  '-  -^  -™  ^^-^  «  -y 

of  commoroe.  ^*  *^^^  '''*  "'^  "^  *h«  manufacture  of  the  starch 

flourl^TSop~S'SL'rutit  th"d  'r;:^  "^^^^^^^^^  -^  "*««  <>'  ^  --^ «, 

that  there  is  a  Lge  ^t^^n  TJch  Jl'tt  t°m":r '^"'  '^"^^  ^«  '  ^^^ 

themeafrnatittuLTddsllhot'ri''"f  does  contain  protein.  putTlitre  of 

by  dissolving  some  m^c^ Tst^^iTiSc^^cidVlL'!:^?  '{""^ft  '"^'  (°"»^« 
which  is  proof  that  protein^u  pm^  ^'  "**  '~'*-  ^  '^^'^  «>»«^  "PPears 


91 

-chlar^eluiX-s's^cl.  7^"^  ""*•"*?  '\'^'  °"*  >""«''  *•*-«»>  -»  « 
some  geeds  which  «w  ve^  ,'1  • "    ■i""'""''  "  "''  ^  ^"*-     ^he  .tudente  already  know 

n.-.y  be  detect^'  b"  Zi:^^:'^^^  "^  ""'  ""'^-    '''''  ^"  '"  -*  •^•- 

of  tS::^rx^t:'L^i':i:  t-  ""*  t^  »''*"  *f«  '^^'-'^  -  •»  p-- 

to  scorch  thorn     Whife  hot  c^u«h  th!  W     'T  ""**.'''**  ^"  ""  °'«"'  *"'''"«  <'"«  °°* 
ha^^er  then  JeaXa^^: -^LlVriJitl^^^^^^^^^^^  ^'^^  -'^^  ^ 

usin.^reL"Jlr:tt^Jrp;^:;d:7r  \r  ^^  -\^-Vpar  or  cereaU  we  are 
said,  every  seed  ^nS^nf  P'°'"^'*'  ^"'"  ^^""^  ^'"^  P'^nt^.  o"*  of  which,  «,  we  have 

(3.)  How  does  thi.  Growing  Plantlet  use  thi.  Pood  which  i.  Stored  in 

the  Oat  Kernel? 

In  alt L's:i":  is":  lu^ttfJ:  i^^j^'r  '*."""  ^  "^"''"^  >"  *^«  '^---•^  t»— 

changing  it  to  «  lolubTe  w'  A  l*f-f  f"  '^"^  1"*^  °"  ^'^^  ^^^red  food  in  the  seed 
surrounds  itlaCltJdT„  ^'  '^%^'''^'  plant  be^ns  to  grow,  the  starch  which 

Experiment -S  ''  "^  '""^"-    ^'''^  '''"»  ''^  "^o^"  ««  follows  :- 

removeThThuiranh^  f""'r  ^'l"*  ^^^  »>«-"  «.rminatinK  for  a  few  days. 

hot  water  to  tt '  ^  iTt^^'ll^'^^^'t V'"^  '""'^'-  ''''^."  '"^^  «  '•^'^'^ 
water  into  another  test  tuh^     \7a   *"^-„^*''  '*  ^<"- «  '^^  nimutes  and  drain  off  the 

in  this  second  tu^rndbSi      t1  """'^^'f  °^  ^'^^''"^'  ^«'"*'""  *«  t^'^  ^•'t" 

prove«  that  glucoe^  a  kind  nf  '^^  appearance  of  an  orange  to  reddish  bH,wn  colour 
at  any  drug Crror  ca^L-l  l!f"'  !f  ''•'*''""*•  ^^^^ing's  solution  can  be  bought 
three  bottli  ?B  and  ?     ll'y^.rx'  '^""^  ''^"^  '"^'«*°'^  ««  follows  :-Tako 

100  CO.  of  water  a^di^Pn^/i/       ''"*7'  '"  ^  P"*  ^^  ^"""^  "^  «««^«"«  ««!*  and 
Take  6  C.C  of  /olutior  A  «r^fi    ^""^  "!  pure  caustic  soda  and  100  C.C.  of  water. " 
of  water.     TWs  is  t^en  '  «dv  /         '""^  T*,"/.'^  ""'^  ^'  ™'*  "^^'"^  «"<*  ««1'1  10  ^•^• 
Note  -Common  tZ'         "'m,"'"'  ''^"''^  ^  "^^^  ^''^  """^  «^«-'^  that  is  is  mixed.) 

to  •rluCl^boTiifJi^h'^fttTe  rh"'^  *'-.''T  ""'""'•  '"*  '*  '''"'  »-  ''''-^'' 
with  some  Rustic  JLoL"?-^?''"'!,''  °^"^  ""•*  ^"*«'  «"^  t^^"  neutralizing  it 
Solution  '  ''^"'''  **  ^'"  "^^^  t''*  *''o^"  colour  with  Fehlin«'» 

(4.)  Under  what  Condition!  will  Oat  Seed.  Germinate  and  Grow  Bert! 
^^^^f^^^^^^^^  --=-  ^"  ^-  T-    The  students 

br  ghtTora"d";;;ri,Xrt%'^l°h  r^in-t'  *^?  *''°"''^"y' '''  -« - «  -«"". 

and  report  after  two  weeL  '^  ^^  ^'"'''-     ^^''"'^'^  *^"  '^o^**'  "^  ^««'' 

room^'^witer  Jne  Xf  T:  "'  ^^T  "°'^.  ^'"^  '^'"^  «'^«  ^^  «i«l«  '"  «  warm  bright 
Report  in  two  weeks  "^     '^'"^^  ^^'^^  "  "^'^  ^"*  '^^^  *»»«  oth«'  "o  water 

them^tLr;;^L"^^b?tl7ud;  S^-'lw''"  ''"^'  t^  ^'^'^  ^"  -  -"-  '"<>-■    Water 
other  opaque^ossel    Al  ow  air  to  It  i^^  «      ""^  T'^  ''^^"*'''^  "^^^  ^'  «  *'"  P-^l  "^ 

(4)  Plant  a  pot  oToateb  soiffrimT"*^  5'  *°"r,-    ^^'*  '°  '''°  ^^^J^"- 
in  a  tin  can.  tie  tWck  pa^r  or  sWt  i^S^        ^"1*"  ""^  i'''"'  '"'^  '^^''^  ^^^  «'«y  ""^^ 
Retting  in.    Can  plants^v  ^  St^^ ?    nil  *  %*?  °^  *^'  ,^'"1  *«  P'^^*  -''  ^ ""^ 
experiments  are  careful^  perTorS  Jw  w^n\""'*  ^"  J'"?  '  "'"  **'  '°  '*•    ^^  »*'«'« 
require  A«,<,  mo«««r.,  ?4S  a^       ^  ''^°''  conclusively  that  growing  plants 


'•lffil»-£k»  ^ 


HOW  TO  OttlimATl  8IBD  TOR  01A88  8TUDV. 

convfi;r?ir  ar,::?on°?u;^^^^^  -th'xJ  will  be  found 

are  «n«ll  spread  «  piece  ot  iTche^  T1  ^^^'^^oi  moist  «nd.  If  the  seed, 

thinly  over  the  clotL^preaTantt"  nS  Ta  ^"  T^  ''"I  '^^'^  """t**'  t^-*  '^' 
spread  over  it  a«ain  a  cu^ f7 T^j^Jl  To  J^f  t'f"^  '-."^^  °^"  *^*  "^  ""'^ 
plate  with  a  pane  of  riaw  or  with7„nf  K       if  ^-     *°*  1°°  "P"^  evaporation  cover  the 

.i-I^y  by  liffing  upfrchLTlrct'r'^trS^^^^^  •''"•^if  ^^''"■-^ 

fine  damp  moss  or  moist  sawdust.  ^  *^*°  '^  germinated  in  soil,  in 

(5.)  A.  the  Oat  O^in.  htgin  to  Grow  what  Chwge.  do  you  Hotioet 

of  geSnS  atdta^n^ToSfbe^T''^^"'  ?'  °-*  ^"-  «*  '^'^--t  "tages 
lower  end  of  which  be^o^Tie  ?adide"r ^^^^^^^  J"A^*  ^^°P'/*  ''"""'^J^'  t^« 
that  growa  upward  and  become.  Se^tL^  Ti, '  ^i  *^®  ***''°'**  P^™"^«  «'  "^oot 
fying  Rlass  or  microscowThe  w!  Iw '*  ^  '^?"'^.  ""^°«  ^*^  *  ^^  ™Mmi- 
and  afterwards  the  sTcdlid  «t  nu'^S^T  °°  *.^'  ,**"^^*'"*«  '°°»'«*«'  t^e  firstkaf 
bases  of  the  leaves  are  attached  tL  ?ii'  T  ".""'^  ^^^^''^'^^^  ^^^<^  where  the 
every  "joint"  Wh^thSh  Ji'LT'"  r?''^  *^"*  '^«  ^P^""*  ^''«  °°«  1«^  f<" 
-  carefully  and  drawings  made  o  th^m  s^cS  attent^;!  t^"  '^''  "''"l^**  ^  "'"^"^^ 
organs-stamens  and  pistil-and  how  t^  ^iu!f  ^  !J°*^  *^'T^°  *°  *^«  reproductive 
top  of  the  pistil,  fertilize  it  and  prld^^e  Se^'' W-f;:°'°^*^'  "^f"^"^  *«*  "^  t^e 
hybndiration  in  plants  may  also  be  Sisc^ed  '"^^"""""^  ^^P""  "*•«"•» 


ind 
eds 
Bds 
uid 
the 
led 
in 


'68 

he 

ot 

li- 

if 

la 

)r 

d 

'e 

le 

il 


::i&r-<.-JBk. 


